Stimulation of Erythrocyte Cell Membrane Scrambling by Quinine.
The analkaloid drug quinine is utilized mainly for the chemoprophylaxis of malaria. The multiple side effects of quinine include hemolytic anemia and hemolytic uremic syndrome, disorders involving suicidal erythrocyte death or eryptosis, which is characterized by cell shrinkage and cell membrane scrambling with phosphatidylserine translocation to the erythrocyte surface. Signaling contributing to stimulation of eryptosis include increase of cytosolic Ca2+ activity ([Ca2+]i), oxidative stress, ceramide and D4476 sensitive casein kinase. The present study explored the putative effect of quinine on eryptosis and elucidated cellular mechanisms involved. Phosphatidylserine exposure at the cell surface was estimated from annexin-V-binding, cell volume from forward scatter, [Ca2+]i from Fluo3-fluorescence, ROS formation from DCF dependent fluorescence, and ceramide abundance utilizing specific antibodies. A 48 hours exposure of human erythrocytes to quinine (≥ 50 µM) significantly increased the percentage of annexin-V-binding cells without significantly affecting forward scatter. Quinine significantly increased Fluo3-fluorescence, DCF fluorescence and ceramide abundance. The effect of quinine on annexin-V-binding was significantly blunted by removal of extracellular Ca2+ and by addition of D4476 (10 µM). Quinine triggers phospholipid scrambling of the erythrocyte cell membrane, an effect at least in part due to Ca2+ entry, oxidative stress, ceramide and D4476 sensitive casein kinase.